The development of competence by transformable streptococci is accompanied by the production of extracellular competence factor (CF) which can induce competence in physiologically noncompetent cells of the same or closely related streptococcal strains (10) . This observation subsequently led to a number of studies on the chemical nature and mechanism of action of CF. Because most investigators used culture filtrates as the source of CF, some of the results obtained in these studies might have been influenced by factors unrelated to competence induction. For example, Pakula et al. (9) and Nalecz et al. (6) have shown that culture filtrates from competent group H streptococci contain deoxyribonuclease activity. In addition, Schlegel and Slade (12) showed that such culture filtrates also contain a bacteriocin which is bacteriocidal for a noncompetent group H streptococcus. Thus, it appears obvious that purified or partly purified CF would be particularly advantageous in these studies. Osowiecki et al. (7) and Leonard and Cole (4) recently described methods for the purification of CF from culture filtrates of competent group H streptococcus, strain Challis. The latter investigators were able to obtain a CF preparation which had been purified over 1,000-fold. However, the method employed by these investigators appears less suitable for the routine isolation of CF, for it requires 100 liters of culture filtrate and involves multiple precipitation and extraction procedures prior to fractionation on an ionexchange resin (Sephadex G25). This report describes a rapid, simple procedure for the isolation of CF from culture filtrates of competent strain Challis.
Group H streptococcus, strain Challis, was grown to competence in one liter of PYG medium as previously described (11) . The bacteria were removed by filtration through type HA membrane filters (0.45 um; Millipore Corp.) and the crude CF filtrate was precipitated at 4 C by adding (NH4)2SO0 to 60% saturation (8).
The resulting precipitate was collected by centrifugation, suspended in approximately 50 ml -of distilled water, and dialyzed against distilled water for 18 h at 4 C. The dialyzed material was then lyophilized and stored under vacuum at 4 C. The CF activity of this crude preparation remained stable for approximately 8 weeks.
A 200-mg sample of crude, lyophilized CF was dissolved in 3 to 5 ml of 0.05 M sodium phosphate buffer, pH 8.0, and applied to a column (1.5 by 25 cm) of carboxymethyl (CM)-Sephadex (C25; Pharmacia Fine Chemicals, Inc., Piscataway, N.J.) which had been equilibrated at 4 C with the above buffer. The column was eluted with a linear gradient between 0.05 and 0.2 M sodium phosphate buffer, pH 8.0, with a flow rate of 18 ml/h. The fractions (10 ml) were collected, and the absorbance (280 nm) and CF activity of each were determined (Fig. 1) . Noncompetent group H streptococcus, strain Wicky, was used as the indicator strain for CF activity (10) . Virtually all of the 280-nm absorbing material was eluted in the first 5 to 7 fractions, whereas the bulk of CF activity (transformants/milliliter) was eluted in a very sharp peak at approximately 300 ml. Fractions 27 to 31 were pooled and stored at -70 C with no appreciable loss of CF activity for 1 to 2 weeks. The CF activity of these preparations was maintained for approximately 4 weeks when 2-mercaptoethanol was added to 5 mM.
The percent recovery of several preparations of CF after elution from CM-Sephadex was 10 to 15%. In these experiments, percent recovery 6APPL. MICROBIOL. Therefore, the fractionation of CF on CMSephadex resulted in an approximate 600-fold purification based on the amount of protein associated with CF activity. These CF preparations did not contain orcinol-(1) or diphenylamine-positive (3) material and were completely free of deoxyribonuclease and bacteriocin activity. CF activity was destroyed by trypsin. The binding of CF by CM-Sephadex at pH 8.0 (but not by diethylaminoethyl-Sephadex) is consistent with the findings of Leonard and Cole (4) that CF is positively charged and has a high isoelectric point.
Results of amino acid (13) and gas chromatographic (2) analyses of the composition of CF revealed the presence of 10 amino acids, ammonia, muramic acid, glucosamine, and glucose (Table 1 ). Leonard and Cole (4) also found arginine and histidine in their purified CF preparations in addition to the 10 amino acids found here. Carbohydrates were not detected by these investigators. It should be mentioned, however, that Leonard and Cole (4) employed conventional chemical methods to examine their CF preparation for carbohydrates as compared with the more sensitive technique of gas chromatography used in this investigation. On the other hand, the differences in CF composition may be due to the greater degree of purification obtained by these investigators. Although the CF isolated in these studies has been purified some 600-fold, based on protein analysis, the extent of purification awaits our further investigation by using electrophoresis and electrofocusing techniques. Nevertheless, the procedure described in this investigation should be useful, not only as a preliminary step toward the isolation of CF of higher purity, but also for the routine isolation of CF for studies on its mechanism of action. 
